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ABSTRACT 
Conditions and Student Characteristics Affecting Strategies 
Employed During Computer-Assisted Instruction 
September 1983 
Michael A. Vallante, B.A., University of Massachusetts 
M.A.T., University of Massachusetts, Ed. D., 
University of Massachusetts 
Directed by: Professor William Lauroesch 
The purpose of this research was to investigate some 
of the personal and environmental variables that may 
influence the learning strategies that students employ 
during computer-assisted instruction. Thirty college 
students were divided into two groups, matched according 
to age, sex, semester in college, and field dependence, 
and were subsequently exposed to a computer-assisted 
instructional program in which they could select between a 
teacher-controlled linear option or student-controlled 
branching options. Students in one group were informed 
that there would be an external evaluation after the 
computer-assisted instructional program, while the others 
were told that there would be no evaluation of what was 
learned. The type of responses made during CAI, 
vi 
achievement during training, achievement on a follow-up 
exam, and responses to an opinion survey were recorded and 
analyzed. The results indicated that: (l)Students did 
respond differently during CAI when they thought they 
would be tested on the material. (2)Students preferred 
the teacher-controlled linear option to the 
student-controlled branching option, regardless of whether 
or not they would be evaluated. (3)Preference for the 
teacher-contro11ed linear option seemed to be motivated by 
internal incentives for some and external incentives for 
others. (4)Females made significantly more 
student-controlled responses than did males. (5)The 
general attitudes of students regarding the CAI program 
were quite positive. (6)The computer-assisted 
instructional program proved to be an extremely effective 
delivery system for cognitive learning. 
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THE PROBLEM 
Introduction 
One of the main advantages of using computers for 
instruction is that they have the flexibility for providing 
learning activities which can range from being most rigidly 
structured to completely self-directed in nature. Because 
of their versatility, computers can be particularly useful 
to community college teachers (and others) who are working 
with students of substantially varied stages of cognitive 
and affective development, and who, therefore, require 
vastly differing teaching strategies. While the computer 
technology to allow for such individualization is quite 
well developed, there has been a lack of information about 
when, and with which students each of the different 
computer options are most appropriate. 
The empirical data generally indicate that when 
achievement is the primary concern, very structured 
computer-assisted instructional (CAI) programs are usually 
quite successful with students of various ages and 
characteristics (see the many examples cited by Taylor, et 
ai., 1974). It has been noted, however, that when student 
preference is considered, these very rigid instructional 
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programs are not preferred by some students, particularly 
those who are older and more se1f-directed (Estrine 1975). 
Because rigid CAI programs are designed with 
inflexible predetermined response structuring, which does 
not adjust to individual needs, some educators have 
questioned the usefulness of these programs for specific 
student populations. The idea that such CAI programs are 
inappropriate for many adult learners was suggested by 
Malcolm Knowles (1970), who indicated that "the very notion 
of terminal behavioral objectives is discordant with the 
concept of continuing self-development toward one's full 
potential. And the notion of some programmer 
predetermining what is desirable behavior for an 
individual, and then controlling the stimuli and responses 
so as to produce that behavior, conflicts with the concept 
of an adult as a se1f-d i rect i ng organism." 
Knowles viewed the adult learner as being 
considerably more se1f-directing than younger learners and 
has used the term andragogy to refer to the art and science 
of helping adults learn. He distinguished this from 
pedagogy (the art and science of teaching children) by 
describing certain assumptions upon which andragogy is 
based. One of these assumptions indicates that. as a 
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person matures, his self concept moves from one of being a 
dependent person to one of being a se1f-directed human 
being" (Knowles, 1970). These notions of "helping" 
se1f-directed adults learn suggests a different emphasis 
from that implied in the conventional view of the act of 
teaching. The ideas of the student choosing and giving 
consent are associated with the concept of self-direction, 
while the ideas of acquiescence, obedience, and compliance 
preclude self-direction. 
The distinction between teaching and helping a 
person learn has been made by numerous humanistic 
psychologists in the past and is most clearly described by 
Carl Rogers (1967): 
It is most unfortunate that educators and the public 
think about, and focus on, teaching. It leads them 
into a host of questions which are either irrelevant 
or absurd so far as real education is concerned. I 
have said that if we focused on the facilitation of 
learning-- how, why, and when the student learns, and 
how learning seems and feels from inside, we might 
be on a much more profitable track. 
In Bringing Together Ideas and Feelings in, .Lejljuni< 
Rogers (1971) talked about how students feel during 
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learning, and asserted that the affective as well as the 
cognitive should be considered in the educational 
experience. * Such emphases on affective education have 
emerged "as educators attempted to establish a taxonomy of 
educational goals. The affective domain (Krathwohl et al., 
1964) and the cognitive domain (Bloom et al., 1956) were 
described as the two major areas of concern in the 
educational process. The affective domain deals with 
feelings, attitudes, emotions, identity, and similar human 
attributes. Cognitive refers to figuring, computing, 
writing and the objective skills and tools of remembering 
and reproducing" (Morgan, 1973). 
When considering computer-assisted instruction as an 
appropriate learning system, one must first ask: What is it 
that the system is expected to do? If the answer to this 
question reveals objectives only in the cognitive domain, 
then it would not be inappropriate to employ a rigidly 
structured, achievement oriented, linear approach. 
However, if the answer to this question indicates an 
emphasis on the affective objectives and in helping 
students learn, then it seems logical to propose that the 
program should contain a much more flexible structure, 
which does not place primary emphasis on content and allows 
the student to explore, experiment, manipulate, and feel 
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good about himself, the material being presented, and the 
learning experience itself. 
The needs and characteristics of the student must be 
the determining factor when deciding on how rigidly the CA1 
program should, be structured. While for some students, and 
under some conditions, rigidly structured computer-assisted 
instruction will insure maximum achievement in the 
cognitive domain; under different conditions, and with 
different students, CAI programs not so rigidly structured 
that they prevent the more se1f-directed student from 
actively participating in the learning experience will by 
that virtue alone reinforce positive learning behavior. It 
is not quite clear, however, about the conditions under 
which, and the students for whom these rigid or flexible 
CAI approaches are appropriate. Before we can go further 
in the development of truly meaningful computer-assisted 
instruction projects, we must begin to develop information 
on the proper matching of students and computer programming 
method s. 
The Various Forms of CAI. The most pedagogical and, 
therefore, primarily cognitively oriented form of CAI 
utilizes the linear approach to programmed instruction. 
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This method requires that the teacher have a very clear and 
specific indication of what the desired goals are, and by 
reinforcing each successive approximation to those goals, 
bring the student to a point where the terminal behavior is 
demonstrated. This approach in programmed instruction 
requires that the student be continuously and positively 
reinforced throughout the process. Because of this, the 
learner must start at a level of difficulty which is so 
elementary that the probability of an incorrect response, 
for most, is quite unlikely. In addition to this, various 
types of cues can be introduced to maximize the likelihood 
of a correct answer. If the student does answer 
incorrectly, however, the correct answer is usually 
immediately provided and the question is asked again until 
the specified criterion has been reached. The student can 
then progress, in a linear fashion, through levels of 
increasing difficulty, with all students following the same 
path from beginning to end. This is, in the truest sense 
of the word, a "leading" or pedagogical approach, designed 
to teach students information, and as such, operates with 
primary emphasis on cognitive objectives. 
A second variation that computer-assisted 
instructional programs can take utilizes Crowder s (1959) 
"branching" technique, which is somewhat less rigid than 
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the linear method, but which also emphasizes cognitive 
development. In this design, the students' individual 
differences are taken into consideration, and each person 
is allowed to move through a learning program which adjusts 
for different answers. When the student is consistently 
correct in a given area, the program allows branching to 
material of a higher level of sophistication. If this is 
too difficult (based on the correctness of the student 
responses), backward adjustments are made. This skipping 
backward and forward allows for presenting only the most 
appropriate material for each student. In addition to the 
ability to go forward or backward, the branching technique 
generally includes branching decisions that are made in 
response to the learner's progress. If the student makes 
an incorrect response, the nature of the wrong answer is 
analyzed, and based on the type of mistake, the program 
presents another set of items, which allows the student to 
correct that particular mistake. By using such corrective 
remedies, the student is allowed to "figure out" the 
correct answer. This technique as described by Crowder 
(1961), allows us to say to the student who has erred: "A) 
Your answer is wrong; B) this is what is wrong with your 
answer; C) this is why this feature of your answer is 
wrong; D) this is how you go about figuring out what the 
right answer is; and E) now go back and try again. . . •" 
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A third variation of computer-a88isted instructional 
programs is a bit more creative in terms of the computer 
being used in affective as well as cognitive learning 
activities. This involves the use of simulations and games 
for educational purposes. It is an area that is just in 
its infancy and is primarily developing in the context of 
home and personal computer use. The following is an 
example of a simulation game (Lost Colony) that was 
developed by David Feitelberg of Acorn Software Products, 
Inc . : 
It's the world's first deep space colony, and you 
are the economic manager. A remarkable simulation 
Lost Colony arms you with maps and charts as tools 
for resource management. You assign human and 
robotic labor, explore new land, and set 
production quotas. At the same time you must 
determine equitable pay scales and taxes 
(Micorcomputing 80, 1982). 
It is obvious that such programming techniques can provide 
stimulating and educationally appropriate learning 
experiences for students who are more self-directed and 
wish to participate actively in their learning activities. 
It would satisfy objectives in both the cognitive and the 
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affective domains and» in so doin9 * may be considered a 
restricted form of what has been termed confluent education 
(See Brown, 1971 for example). 
While the merging of objectives in both domains in 
order to produce a truly confluent educational experience 
is the ultimate goal of most humanistic educators, the 
problems associated with using such techniques in 
computer-assisted instructional programs are numerous. 
These programs are quite sophisticated and require many 
hours of advanced programming, which is usually well beyond 
the ability of most educators in fields other than computer 
programming. This leaves a wide gap between the teacher 
(who is aware of the appropriate content) and the computer 
programmer, who can actually create the learning program. 
Even with the most sophisticated authoring systems, this 
gap is generally too large to be bridged successfully. In 
addition to programming problems, with the use of 
simulations and games it is somewhat difficult to control 
for content delivery, and synthesis of the learning 
experience becomes a difficult task. Added to these 
problems is the fact that such learning experiences are 
often perceived by some students merely as games, and as 
such, they have a tendency to not be taken seriously. 
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A fourth type of computer-assisted instruction may 
indeed be considered a truly confluent form of education. 
Already available are national information systems from 
which personal computers can receive a large variety of 
information by making telephone communication with large 
computers. Computerized learning resource centers that can 
communicate with such systems could provide students with 
immediate access to encyclopedia information, national news 
and information, national correspondence, simulations, 
games, and many other sources of information. The student, 
with the appropriate guidance from the teacher, could sit 
at a terminal for hours and receive whatever type of 
learning experience was appropriate for meeting his or her 
personal needs. It is likely that within the next decade, 
any student could go through a process of sampling from a 
wide variety of programs which could range from highly 
structured tutorial units (for the more dependent learner) 
to the most loosely structured simulations for the more 
self-directed learner. With the teacher as a guide and 
facilitator of this process, with the computer as the 
provider of information, and with the student as the free 
and active learner, objectives in both the cognitive and 
the affective domain could be realized whenever the 
particular need so dictates. 
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With these different types of computer-assisted 
instruction programs becoming available separately and in 
various combinations, it would seem that the computer is 
solving the problem of individualizing education to meet 
the needs of each student. Indeed, many educators believe 
this to be the case. However, while it is true that the 
computer technology for such a solution is rapidly 
emerging, there is a lag in the educational technology 
necessary to appropriately implement this solution. 
DEFINITION OF TERMS 
Acquiescence in Responding: The term which describes 
responses in the first subcategory of level two in 
the affective domain of the Taxonomy of Educational 
Objectives developed by Krathwohl and others. The 
response is considered to be characteristic of 
passive obedience or compliance when the student has 
not fully accepted the necessity for initiating the 
response from within. For the purposes of this 
research, selecting the teacher-controlled linear 
program option was interpreted as an indication of 
acquiescence in responding. 
Affective Domain: The category which contains behaviors 
and objectives which have emotional involvement. It 
includes likes, dislikes, attitudes, preferences, 
beliefs, and the feelings of the individual. 
Affective Education: Education which places an emphasis 
on the emotional development of the learner. It takes 
into consideration how the student feels about the 
content and process of the learning experience, and 
seeks to allow the development of positive emotions. 
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Andragogical: Pertaining to the art and science of 
helping adults learn. The concepts of se1f-directed 
learning are implied. 
Branching Program: A programming technique first 
described by Crowder (1959), in which the program 
selects among various successive frames on the basis 
of the student's previous response. In this research, 
the branching option was further modified to allow 
the student to control which successive frame was 
presented. 
Cognitive Domain: That category which includes behaviors 
and objectives which refer to intellect, learning, 
thinking, and problem solving. 
Cognitive Style: Referring to a consistent and stable 
way of processing information. Used in this study to 
incorporate the concepts of field dependence and field 
independence as described by Witkin (1954) with the 
concepts of Cosky (1980) and Kos1in-Gloger (1978) 
which stress the thesis that cognitive style includes 
preferences as well as abilities. 
Confluent Education: Education which stresses a merging 
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of the cognitive and affective domains. 
Extrinsic Evaluation: Used here to refer to an 
examination grade, a final course grade, or any 
other grade that is determined by, used by, or made 
known to an individual other than the learner. 
Field Dependent: As defined by Witkin and measured by 
the Group Embedded Figures Test, a subset of 
the global personality characteristics. 
Field Independence: As defined by Witkin and measured by 
the Group Embedded Figures Test, a subset of 
the analytic personality characteristics. 
Linear Program: A programming technique which employs a 
stimu 1us-response-reinforcernent formula and which is 
made up of small predetermined steps through which the 
subject must progress. 
Pedagogical: Pertaining to the art and science of teaching 
children. The concepts of leading and being highly 
structured are implied. 
Preference: Relating to an internal predisposition which 
15 
is characteristic of a particular personality trait 
and which is demonstrated by the overt behavior of 
selecting a particular option. 
Program: Used here to refer to a particular way of 
structuring a computer-assisted instruction module; 
referring to the set of instructions upon which the 
computer is acting to present the learning sequence. 
Willingness to Respond: The second subcategory in level 
two of the affective domain of the Taxonomy of 
Educational Objectives developed by Krathwohl and 
others. It is descriptive of the student selecting, 
choosing, or giving consent to proceed by choice. 
It marks an advance in level two from acquiescence in 
responding to proceeding "on ones own" or voluntarily. 
In the present research, the act of selecting any 
branching option (which would otherwise not be pre¬ 
sented) was interpreted as demonstrating a willingness 
to r e spond . 
BASIC ASSUMPTIONS 
The term cognitive style has been defined in 
various ways by a number of researchers. While there is a 
wide variation with respect to the specific dimensions of 
cognitive styl,e that are cited in the literature, it is 
not uncommon to see the term "preference" used when 
describing the elements that cognitive style incorporate. 
Messick, et al. (1978) have described a number of 
dimensions of cognitive style which, among other things, 
include field dependence and field independence. These 
investigators describe cognitive style as refering to 
bipolar dimensions of information processing which are 
conceptualized as "stable attitudes, preferences, or 
habitual strategies determining a person's typical modes 
of perceiving, remembering, thinking, and problem 
solving." In addition, they cite reports by Kagan and 
Kogan (1970) and Kogan (1971) which indicate that 
cognitive styles "develop slowly and experientia 1ly and do 
not appear to be easily modified by specific tuition or 
training" (Messick et al., 1978). 
16 
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While the notion of preference is implied in much 
of the literature on cognitive style, Kost1in-Gloger 
(1978) elaborates on the idea that there are basically two 
aspects of cognitive style: abilities and preferences. 
This notion is further supported by Cosky (1980) who 
defines cognitive style as a term used to describe 
"relatively stable individual differences that relate both 
to the person's cognitive abilities and to his preferences 
for interacting with his environment--for knowing his 
world." Cosky (1980) further indicates that "cognitive 
style clearly includes an affective dimension, influenced 
by personality, motivational, and emotional variables..." 
While a precise delineation of all of the necessary 
and sufficient elements of cognitive style is not, at this 
time, possible, for the purposes of this research, it was 
assumed that the concept of cognitive style is useful in 
developing a better understanding of the learning-teaching 
process, and that this concept does, indeed, include the 
dimension of preference. It was further assumed that the 
tendencies for acquiescence in responding (as demonstrated 
by selecting the teacher-controlled linear program) versus 
willingness to respond (as demonstrated by selecting the 
student-controlled branching program) represent preferred 
predispositions to act accordingly, and these preferences 
are a part of a gradual, environmentally determined 
cognitive style. The findings of this research are 
therefore predicated on these assumptions being true. 
Purpose of the Study 
Educators are generally aware of the need for students 
to acquire a reservoir of knowledge that can be used for 
the purpose of better understanding a given subject. Such 
knowledge and understanding, however, demonstrate 
objectives which are limited to only the lower levels of 
the cognitive domain (see Bloom, 1956). For the effective 
facilitation of learning, the literature suggests that an 
instructional program should satisfy student needs at all 
levels of both the cognitive and affective domains. If 
students' motivational, emotional, and cognitive 
development are important aspects of the educational 
process, then there is merit to inquiry into how 
educational technology (viz., CAI) affects growth in all 
of these aspects. 
While it is well documented that computer-assisted 
instruction is quite successful in facilitating the 
acquisition of cognitive skills, there is little known 
about the appropriateness of CAI for meeting specific 
affective objectives. One area that is frequently 
overlooked in the development of computer-assisted 
instructional programs is the Responding level of the 
affective domain. According to Krathwohl et al. (1964), 
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the student operating in the second level of the affective 
domain, moves from a level of responding, in which he 
merely complies with making the response that is required, 
to a higher level of responding, in which the student 
manifests a capacity for voluntary activity. This 
difference between merely complying in responding in 
contrast to actively choosing to respond demonstrates an 
advance from Level 2.1 (Acquiescence in Responding) to 
Level 2.2 (Willingness to Respond). 
Since computer-assisted instructional programs are 
interactive in nature and require that the student 
continuously respond to the material that the computer is 
“ —— /■  - 
presenting, under some conditions rigidly structured CAI 
may actually be reinforcing acquiescence in responding 
rather than fostering a willingness to respond. There is 
a need to know if this is indeed so; and if so, what 
conditions appear to help or hinder movement to a higher 
level of affective response. The purpose of this inquiry 
has been: 
1. To determine some of the conditions which may 
foster or inhibit a student's shift from 
passive to active engagement in learning, as 
manifested in "willingness to respond" (Krath- 
wohl, level 2.2) during CAI. 
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To identify some of the characteristics of those 
students who function at the level of " willing¬ 
ness to respond," as differentiated from 
"acquiescence in responding" during computer- 
assisted instruction. 
To determine which of the various response options 
are preferred by students who select the branching 
alternatives. 
To study student achievement during and after computer 
assisted instruction. 
To investigate student attitudes toward the com¬ 
puter-assisted instructional program in general. 
LITERATURE REVIEW 
The literature related to the present study 
encompasses the areas of linear and branching programming 
techniques, congitive style, and the effects of external 
evaluation on student behavior. 
Linear Versus Branching_Techniques 
The question of the relative effectiveness of 
branching versus linear programming is one that has been 
investigated by many researchers over the past several 
years. There is surely face validity in the assumption 
that since branching responds to the individual needs and 
problems of each student, it must therefore be a more 
effective strategy for learning than the linear approach. 
The empirical data, however, do not seem to support this 
reasoning . 
In a series of studies reported in two separate 
publications, Campbell (1961, 1962) investigated the 
effects of using branching versus using a linear program 
design. The branching technique allowed subjects to loop 
forward past remedial material that was considered 
unnecessary. The results indicated that, when looking at 
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how students performed on post tests, there were no 
significant differences between the two approaches. These 
results did, however, indicate (as would naturally be 
expected) that whenever the branching technique resulted 
in subjects' being presented with fewer items, the amount 
of time required to complete the program was decreased. 
In a somewhat different experimental design, Silberman 
and his associates (1961) used a variation of a yoked 
experiment design to assess the effects of backward 
branching upon the subject's performance. Groups of two 
subjects were run in this experiment at different times, 
and the behavior of the first subject was used to control 
the presentation of stimuli to the second subject. More 
specifically, the first subject was given material to 
learn by using a program which branched according to the 
errors that he made. If a certain number of errors were 
made on a given topic, the subject was branched backward 
to less difficult and appropriate remedial material. If 
this material was still too difficult, the student was 
branched backwards even more. The first subject 
progressed through the material, with the computer keeping 
continuous record of the items that were presented and the 
sequence of their presentation. When the first subject 
was finished with the learning exercise, the second 
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subject was then presented with the same material to 
learn. However, the second subject's program was 
branching, not according to his own mistakes, but, rather, 
according to the branching sequence that was used to 
remedy the first subject's errors. While it would seem 
logical that branching to meet the first subject's needs 
would result in this subject's scoring higher than the 
second subject on post tests, this was not the case. The 
study found no significant differences between subjects in 
either condition. 
In an attempt to investigate ways of speeding up the 
learning process by using various types of program design, 
Roe (1962) conducted an experiment which further supported 
the findings of Silberman and his associates. In his 
experiment, Roe established several groups of college 
students to participate in (among other things) a forward 
branching, backward branching, and a linear programmed 
learning experience. Using index cards, placed in 
specific order in small boxes, the linear group (El) 
simply progressed through 93 items, one at a time, until 
the program was completed. The backward branching group 
(E2) was directed (by an instruction written on the card) 
to go back if the subject made an incorrect answer to a 
particular item. The forward branching group (E3) was 
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allowed to progress forward, skipping some material if 
their responses to key items showed that they knew the 
concepts being presented. The results indicated no 
differences in post test performance among the three 
groups. But, once again, some differences were noted with 
respect to the time it took to complete the learning 
exercises. The forward branching group obviously took 
less time than the backward branching group. 
Additionally, research by Coulson and Silberman 
(1960); Glasser, Reynolds, and Harakas (1962); and Beane 
(1962), investigated the effects of branching versus 
linear programming and found that there were no 
significant differences with respect to performance 
between subjects on the post tests administered. 
In a more recent study, Estrine (1975) investigated 
the effectiveness of linear versus branching programs for 
a group of adult learners between the ages of 18 and 57 
years old. After going through a programmed instructional 
booklet which used either a linear or a branching format, 
all subjects were given a post test to measure their 
learning according to six levels of Bloom's taxonomy. The 
subjects were also given an attitude questionnaire on how 
they felt about the programmed instruction. The results 
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indicated that there were no differences in subjects' 
attainment at any level of cognitive performance on the 
post test. Subjects in the linear condition did as well 
as those who used the branching technique, and age did not 
seem to be an important variable. With reference to 
attitude, however, Estrine's research findings indicated 
that the more se1f-directed subjects found the rigid 
response structuring of the linear programming approach to 
be a hindrance. 
Among researchers there is general agreement that, 
when applying achievement as the criterion, there are no 
real differences between linear and branching programs of 
instruction. With respect to properly matching students 
to the most appropriate form of CAI, perhaps the important 
question may not be whether they will perform better by 
using branching instead of linear CAI programs, but, 
rather, whether branching programs are simply preferred by 
some students. 
If one considers preference, it becomes clear that the 
role of cognitive style must also be examined when 
evaluating the appropriateness of a particular teaching 
strategy for specific types of students. Kostlin-Gloger 
(1978) and Cosky (1980) contended that preferences are 
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indicative of a particular cognitive style and are 
representative of individual differences which, in order 
to maximize the learning effectiveness, must be 
exploited. As has been stated by Cosky (1980), "How an 
individual chooses to interact with his environment, how 
an individual typically processes information, is where 
the style in cognitive style comes in." 
Although there has been little research designed 
specifically for the purpose of testing the question of 
computer programming preferences, and virtually nothing 
relating such preferences to cognitive style, some 
previously conducted experiments on the effectiveness of 
branching versus linear programming have included attitude 
surveys as part of their analyses. Estrine (1975), for 
example, indicated that "in general, attitudes towards 
programmed instruction were favorable. However, the 
repetitious nature and response structuring of the linear 
program was considered a hindrance by some of the 
subjects." This opens up the possibility that for some of 
Estrine's adult subjects, the pedagogical approach of the 
linear technique, although not less effective, was indeed 
less desirable. 
Of considerable interest is an experiment conducted by 
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Beane (1962), in which two groups of high school students 
were exposed to a linear and a branching learning 
experience. • Even though the branching approach took the 
students less time, when given an attitude survey, these 
subjects indicated more favorable responses to the linear 
method. While the experiments of Beane and Estrine can 
not be used for direct comparative purposes, it is 
interesting that Beane's students responded favorably to 
the linear approach, while some of Estrine's subjects 
indicated that this technique was a hindrance. If Beane's 
younger subjects had a reinforcement history which placed 
an emphasis on acquiescence and compliance ( a situation 
which is not uncommon in the pedagogical process), then 
their preference for linear programming is quite 
understandable. 
Certainly, more work is needed in investigating the 
differences between various students' preferences for 
alternative types of programming techniques. Much of the 
previous research on programmed instruction and 
computer-assisted instruction is inadequate for this 
purpose because it generally consisted of measuring 
attitudes rather than preferences. This was usually done 
by utilizing attitude surveys or semantic differential 
questionnaires, which were administered to subjects who 
29 
had completed individualized instruction programs (see 
Smith and Smith, 1966 and Hall, 1980 for examples). 
Additionally, it has been demonstrated (Banta, 1963 and 
Roth, 1963 among others) that attitudes towards programmed 
instruction change over time, being more positive when 
first introduced, and becoming less positive as time and 
use increase. In a report of 33 computer-assisted 
instruction studies that were conducted between 1966 and 
1973, Taylor and his associates (1974) indicated that 
enthusiasm for computer-assisted instructional programs 
may be a result of the novelty of the computer. This 
notion would cast further doubt on the usefulness of the 
attitude research previously reported. 
Cognitive Style 
Although Witkin (1954) has associated field dependence 
with passive, dependent behavior (a notion that would 
justify establishing the hypothesis that field dependent 
students would prefer the structure of the 
teacher-controlled linear programming option), an attempt 
to establish an empirical basis for the trait-treatment 
interaction of the group embedded figures test (GEFT) and 
a preference for either linear or branching programming 
has not been facilitated by consistent research findings. 
Previous research on creativity is consistent with the 
notion that there may be a preference among field 
independent students for the student-controlled branching 
program. According to Torrance's (1966) description, 
creative thinking is "a process of becoming sensitive to 
problems, deficencies, gaps in knowledge, missing 
elements, disharmonies, and so on. ..." It consists of 
"identifying the difficulty; searching for solutions," and 
"making guesses." By applying this definition of 
creativity, studies by Witkin (1950) and Kaufman (1975) 
can be viewed as establishing an empirical foundation for 
formulating the hypothesis that the student-controlled 
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branching method as herein employed would be preferred by 
the more creative fieId-independent students, since this 
technique allows for identifying difficulties and actively 
searching for solutions. Conversely, Martins (1976) found 
that the "new type of students" (see Cross, 1976) in 
community colleges are generally field dependent and 
prefer highly structured classes and other aspects of 
structure in the learning experience. However, in an 
investigation of independent study courses and cognitive 
style, Moore (1976) concluded that there is no 
relationship between field independence and students' 
attitudes towards independent study in general. In 
addition, Powell (1976) found that, with middle school 
subjects, cognitive style does not predispose a student to 
select a particular se1f-directed study option and is not 
a good predictor of the amount of structure students 
desire . 
It may very well be that findings of Moore (1976) and 
Powell (1976) merely represent differences in the samples 
studied, the types of tasks employed, and variations in 
the measurements used rather than contradictory 
information about a single construct of cognitive style. 
Whatever the reason, the literature on cognitive style is 
so full of inconsistent findings that some have cautioned 
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against directly applying these findings to educational 
situations. Cosky (1980) indicated that "although we know 
a great deal about different cognitive styles and at least 
something about how some of them interrelate, in my view 
the state of the art does not yet appear to allow a 
straightforward application of this massive body of 
research and theory to computer-based education. One 
ought to be very careful about such an application--or not 
bother at all." 
We, of course, can not aford to "not bother at all," 
and therefore, must rely on the vague connections and 
inferred similarities to guide us through continued 
research until the important questions have been 
resolved. With this in mind, it seemed acceptable to 
hypothesize that field dependent students would prefer the 
teacher-controlled linear approach over the 
student-controlled branching programming method. 
The Effects of Graain£ 
It is generally concluded that external evaluation 
such as exams and grades serve to motivate students and 
provide a source of reinforcement for studying and 
learning behaviors. However» it has been proposed by 
DeCharms (1968) that the introduction of external rewards 
for behavior that is initially intrinsically rewarding 
might decrease the initial motivation rather than increase 
it. He argued that the external reward places the person 
in a dependent condition which lowers his feelings of 
having free choice and thereby deteriorates his commitment 
and task motivation. 
Consistent with this hypotnesis, Maehr and Stallings 
(1972) demonstrated that while external evaluation exerts 
immediate and positive effects on performance levels, it 
reduces students' willingness to try difficult tasks and 
inhibits their inclination to return to and overcome their 
failures. In an experiment with eighth grade students, 
the researchers divided the subjects into an external 
evaluation and an internal evaluation group. Subjects in 
the external evaluation group were told that they would be 
graded on their performance on a learning task and that 
their teacher would be provided with the results of their 
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grades. Subjects in the internal evaluation group, on the 
other hand, were told that they would not be graded and 
that they should do the exercises for the fun of it. When 
the learning task was completed, all subjects were then 
asked if they would be interested in doing more problems 
of the same nature. The results indicated that those 
students in the internal evaluation group showed an 
interest in continuing to solve difficult problems, 
whereas those students in the external group were only 
interested in working on problems that they could easily 
get cor rect . 
This relationship between external reinforcers and 
motivation was examined by Notz (1975) who concluded that 
there are paradoxical effects in the interaction between 
the two. He indicated that "under certain conditions, 
intrinsic and extrinsic motivation have been found to be 
non additive; the arousal of extrinsic motivation may 
occur at the expense of intrinsic motivation." He further 
indicated that "these interaction effects appear to be 
symmetrical; the withdrawal of an extrinsic reward has 
been found to enhance intrinsic motivation." 
In a somewhat more direct measure of the effects of 
grading on continued motivation, Salili (1976) conducted 
an experiment in which students were placed into three 
conditions as follow: (1) subjects in the teacher 
evaluation group were asked to complete a task involving 
solving of anagrams and were told that the results would 
be counted toward their final course grade; (2) subjects 
in the self-evaluation group completed the task but were 
graded only for the purposes of their own information; and 
(3) subjects in the peer comparison group were required to 
report their grades out loud to the rest of the class for 
the purposes of seing how each student achieved relative 
to the others. As was hypothesized, when it came to 
continuing motivation (measured by allowing students 
various ways of continuing to solve anagrams), the 
students in the teacher evaluation group showed 
significantly less interest in continuing than did 
subjects in the other two groups. 
Employing a different measurement of this phenomenon. 
Wood (1980) showed groups of college students a movie and 
then measured how interested they were in the film by 
using a semantic differential inventory. One group of 
students was told that they would be graded on their 
knowledge of content information from the movie, while the 
other group was told nothing about being graded. The 
researcher tried to determine if college students would 
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report less interest in and less willingness to interact 
with the content of an instructional movie if they were 
informed that their knowledge of the movie content may be 
externally evaluated and/or reflected in their course 
grades. The results provided strong evidence to answer 
this question in the affirmative. The graded group 
"subsequently reported less interest in the movie topics 
and in allocating future class time or effort to these 
topics" (Wood, 1980). 
Applying the above research to the question of 
selecting either linear or branching programming 
techniques might suggest that the linear method (one that 
is teacher-contro1led , requires compliance, and would 
result in always getting the correct answer) would be 
preferred more under conditions of external evaluation; 
and that when the threat of that evaluation is removed, 
the students could be more intrinsically motivated and 
therefore select the more self-directed branching format. 
METHOD 
Subjects 
Thirty students enrolled in an Introductory Psychology 
course offered through the Center for Lifelong Learning at 
Quinsigamond Community College were used as subjects in 
this research. This sample consisted of 12 males and 18 
females, who ranged in ages from 18 to 46 years old. The 
average age of the male students was 27.25, while the 
average age of the females was 28.50. All students were 
enrolled as part-time evening students with between zero 
and 18 semesters of previous college experience. 
For the purpose of testing the effects of external 
evaluation on student selection of various programming 
options, two matched pairs of subjects were established. 
Students were matched for age, sex, semester in college, 
and scores on the Group Embedded Figures Test. This 
matching resulted in two samples of 15 subjects, with six 
males and nine females in each, and with the demographic 
characteristics indicated in table 1. For all other 
hypotheses, the total sample of 30 subjects was used. 
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Table 1. Demographic characteristics of matched samples. 
CHARACTERISTIC SAMPLE 1 SAMPLE 2 
(No Evaluation) (Ex. Evaluation) 
No. of Males 6 6 
No. of Females 9 9 
Mean Age 28 28 
Mean College 
Semesters 2.73 3.86 
Mdn. College 
Semesters 2 2 
Mean GEFT Score 8. 66 9.36 
Mdn. GEFT Score 7 8 
Appa r a t u s 
Eight Apple II Plus microcomputers equipped with two 
five-inch disk drives and 64K user memory were used in 
this research. For each of the eight computers, one 
single density floppy disk was used to present the 
instructional program and store the subjects' responses. 
One Radio Shack Model I TRS-80 microcomputer with 32K 
user memory and two five-inch floppy disk drives and the 
Radio Shack "Advanced Statistical Analysis" program were 
used for data analysis and project management purposes. 
Thirty copies of the Witkin Group Embedded Figures 
Test (GEFT), GEFT Administration Manual, and two GEFT 
Scoring Cards were used to determine the degree of 
fieId-independence of the subjects. 
Thirty copies of a questionnaire that was designed to 
assess student reactions to various aspects of the 
computer assisted instruction program and 30 copies of an 
objective exam on the material covered were also used in 
this research. 
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Procedure 
All students enrolled in the Introductory Psychology 
course were used in this experiment. During the first 
class meeting, all students were given a data sheet on 
which they were instructed to fill in their name, sex, 
age, number of college courses attempted, and semester in 
college. 
During the sixth week of the semester, the instructor 
covered the topic "Psychological Tests and Measurements" 
as a normal part of the course offerings. At the 
beginning of this class, students were told that they 
would have an opportunity to experience, on a first-hand 
basis, what a standardized psychological test was like by 
being able to complete the Witkin Group Embedded Figures 
Test in class. All students were seated in their regular 
seats in the classroom and were administered the Group 
Embedded Figures Test according to the administration 
procedures described in the test manual. After testing 
was completed, the instructor lectured on various forms of 
psychological testing, and included a description of the 
Witkin Group Embedded Figures Test and the concepts of 
fie1d-dependence and field-independence as part of this 
overall lecture. 
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Before the end of the class, the instructor informed 
the students that there would be no class meeting on the 
following week in order to allow the students time to 
complete an out-of-class assignment in the Individualized 
Learning Center. All students were instructed to go to 
the Individualized Learning Center and complete the 
computer-ass i sted learning program on Stress and 
Adjustment. All students were told that they would be 
able to go to the Center at any time they chose between 
8:00 AM and 9:00 PM, on any day, Monday through Friday. 
Students were also told that they must have completed this 
assignment before the next class meeting, which was 
scheduled for the eighth week of the semester. Students 
were accustomed to this procedure because the course 
utilized an audio tutorial component which required them 
to go to the Individualized Learning Center on previous 
occasions in order to complete the audio tutorial units 
there. Because of this, few questions were asked, and 
students were not told anything about if, or how they 
would be evaluated on the material learned from the 
computer program. 
After the class was ended, all GEFT tests were scored 
and the degree of field-independence was recorded on the 
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students' data sheets which had been filled out during the 
first class meeting. A data file was then created from 
these data sheets and stored on a floppy disk in the 
TRS-80 microcomputer. After all data were stored, the 
computer was used to generate a matched-pairs list of 
subjects, matching for age (to within five years), 
field-independence (according to the quartiles indicated 
in the GEFT Administration Manual), sex, and semester in 
college. 
These matched pairs were used in a between subject 
design in order to determine the effects of external 
evaluation on the students' preferences for the 
teacher-controlled linear versus the student-controlled 
branching CAI options. One group of students was assigned 
(by the flip of a coin) to the external evaluation 
condition and the other group was assigned to the no 
evaluation condition. 
Before students began arriving at the Individualized 
Learning Center, the Center's personnel were given eight 
floppy disks, each containing the program on Stress and 
Adjustment. In addition, they were also given two 
folders, one contained 30 computer use forms, each with a 
student name on it and the student's computer use number 
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which allowed access to the program and also served as an 
indicator of the condition (evaluation versus no 
evaluation) that each student was in. The other folder 
was empty and was used to store the completed computer use 
forms when they were returned. The Individualized 
Learning Center personnel were instructed to say nothing 
to (nor to answer any questions for) students with respect 
to this assignment. They were further instructed that, if 
questioned, the> were to say, "I only know that your 
assignment is to complete this exercise by following the 
instructions that the computer will give you." 
When the student entered the Individualized Learning 
Center, after presenting a proper student identification 
card, that student's computer use form with a user number 
was provided. The student was also given a program disk 
and accompanied to the computer where instructions were 
given as to how to insert the disk, enter the computer 
user number, and begin running the program. The 
Individualized Learning Center personnel were instructed 
to make sure that the correct name and number were entered 
and that the student had properly begun the program. 
The first thing that appeared on the computer screen 
when the disk was inserted was a question asking for the 
student's name and computer user number. When the 
student's name and number were entered, the computer 
searched a data list in order to determine which condition 
(external evaluation or no evaluation) the student was 
in. If the name and number entered by the student did not 
match the data in the data file, the student was requested 
to retype his or her name and number again. The program 
did not advance unless the name and number matched the 
name and corresponding number in the data list. For 
students in the external evaluation condition, immediately 
after entering the appropriate number, the following 
appeared on the computer screen: 
"Hello (name)! Today you will go through a 
computer-assisted learning program with me. Your 
instructor is interested in determining how effective 
this computer program is, and it is therefore most 
important that you try to do as well as you can with 
this material. After you are finished with this 
program, you will be tested on how well you have 
learned the material. This test will be given in 
class and this test grade will be counted in your 
final course grade average. Good luck and have fun." 
For students in the no evaluation condition, after the 
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name and proper number was entered, the following appeared 
on the computer screen: 
"Hello (name)! Today you will go through a 
computer-assisted learning program with me. Your 
instructor is interested in determining how effective 
this computer program is, and it is therefore most 
important that you try to do as well as you can with 
this material. This is for your personal learning 
only. You will not be tested on this material either 
now or in class. Good luck and have fun." 
The Instructional Program. The program consisted of 
thirteen learning frames, 12 of which presented one 
concept on the topic Stress and Adjustment. For the first 
frame (which introduced the topic and presented three 
concepts) six questions were presented to test the 
students' understanding of the concept. For each of the 
other concepts, three questions were developed, two of 
which had to be answered, and the third which was used 
only when the student asked tor a review of more questions 
(refer to appendix A for a listing of the concepts and 
questions used). In addition to presenting the concepts 
and questions, the computer program also kept a running 
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total of the number of times the student selected each of 
the options provided, the number of correctly answered 
questions, and the number of incorrectly answered 
questions the student had. 
The Task. For all students in both conditions the 
instructional program proceeded by first providing a 
written paragraph which presented a concept. After the 
student completed reading the paragraph, the word "ready" 
had to be entered into the computer in order to proceed. 
When this was done, the computer program presented the 
first of two questions (either multiple choice or true 
false) on the material just presented. After the student 
responded to the question, the computer indicated whether 
this response was correct or incorrect, then repeated the 
correct answer and asked the student to signal "ready" to 
go on. The second question was then presented. After the 
student answered, the program responded by telling the 
student whether the second question was answered 
correctly. The student was then presented with the 
following five options: 
1. I would like the program to go ahead another 
planned step. 
2. I would like to skip similar material. 
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3. I would like to go back to review the previous 
frame. 
4. I want to skip questions which are similar to 
the one just answered. 
5. I would like a review of other questions which 
are similar to the one just answered. 
If the student selected option one, the frame with the 
next concept was presented. If, however, the student 
selected option two, the next concept would be skipped and 
instead, the third concept would be presented. If option 
three was selected, the program would branch backward to 
the previous frame again, and follow the exact same 
procedure that was employed before the branch. If the 
student selected option four, no additional questions 
would be provided, a condition which had the same effect 
as option one. If the student selected option five, a 
third question was presented, after which the program 
would advance to the next concept presentation. 
All students went through the presentation of concepts 
determined by their own selection of options. By 
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selecting the skipping option on every trial, the student 
could have been exposed to as few as seven frames. By 
using the go back option, the number of frames presented 
was limited only by the students' wishes. 
At the end of the program, the computer created a data 
file using the last name of each student and containing 
the number of times each option was selected, the number 
of correct, and the number of incorrect answers given 
during training. In addition to having this data recorded 
on the disk file, before leaving the computer, students 
were asked to copy these data on the computer use form 
that they were given when they entered the Individualized 
Learning Center. The data sheet was turned in to the 
sign-in desk with the program disk and the student was 
allowed to sign out of the learning center. 
Each morning, the instructor went to the 
Individualized Learning Center and collected the data 
sheets that the students had completed the previous day. 
He then read each of the data files that were stored on 
computer disks, and he checked to make sure that the data 
on the files matched the data that students had written 
down on the data sheets. If any discrepencies were noted, 
the information from the computer disk file was used. 
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These data were then entered onto the student data sheets 
that were initially filled out during the first class 
meeting. 
At the next class meeting, all students were asked if 
they would be willing to fill out a questionnaire on 
various aspects of the computer-assisted instructional 
program that they had completed. All students agreed and 
the instructor distributed the questionnaires, allowing as 
much time as was needed for each student to finish 
answering. Students were then tola of the exact nature of 
the research and were allowed a discussion and question 
and answer period to clarify any misunderstandings and 
obtain additional information about the research. After 
this discussion (which did not involve content material), 
all students were asked if they would be willing to take a 
short examination on the material presented in the 
computer program (for a copy of this exam refer to 
appendix B). Students were told that if they agreed to 
take the test, after seeing their grade on this exam, they 
could choose to have it included in their final course 
average or not choose to do so. All students selected to 
take the exam. The exam was distributed and enough time 
was allowed for every student to complete answering. The 
exams were subsequently graded, and the grade was entered 
on the student data sheets. 
FINDINGS 
Since the purpose of this research was to gain 
information on the factors that may influence how students 
use computer-assisted instructional programs, several 
hypotheses were established to test: (1) whether or not 
the threat of external evaluation would affect the 
learning strategies that students employ during 
computer-assisted instruction sessions; (2) the 
relationship between various personal characteristics that 
students possess and the learning strategies that they 
employ during computer-assisted instruction; (3) the 
relationship between various personal characteristics that 
students possess and their achievement during the 
computer-assisted instructional program; (4) the 
relationship between various personal characteristics that 
students possess and their achievement on a follow-up 
examination. 
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Findings on Strategies_Employed 
It was hypothesized that students in the external 
evaluation condition would make significantly more 
selections of the linear (teacher-controlled) option than 
students in the no evaluation group. In order to test 
this hypothesis, the ratio of linear responses to the 
total number of responses made was calculated. This was 
necessary because the type of branching responses selected 
during training influenced the number of times the menu of 
options was presented to each subject. The number of 
times the menu of options actually appeared during 
training ranged between a minimum of 10 and a maximum of 
18. Selecting the "I want to go back" response would 
increase the number of times the menu appeared, while 
selecting the "I want to skip material" response would 
decrease this number. This ratio was then converted to a 
percentage score for ease of interpretation. The 
resulting data indicated that the mean percentage of 
linear options selected by students in the external 
evaluation condition was 71.40, while the mean for 
students in condition no evaluation was 69 . 33 . A t_ tes 
for matched pairs indicated that these differences were 
not statistically significant, t (14) = .58. 
51 
52 
In investigating the other possible effects of 
external evaluation during computer-assisted instruction, 
it was found that students in the external evaluation 
condition made significantly more "go back" responses than 
students in the no evaluation condition. While the 
average number of these responses in the external 
evaluation conditon was quite small (mean = 1.13), it was 
statistically different from the mean (.20) for students 
in the no evaluation condition. A more representative 
finding, however, is the fact that only two students (13%) 
in the no evaluation condition made "go back" responses 
whereas nine students (60%) in the external evaluation 
condition selected this option. Since the effect of this 
response was to review previously presented material, it 
is not surprising that students who believed that they 
were studying for an exam would review material that they 
may not have fully understood. 
In order to determine the relationship between age and 
preference for the teacher-controlled linear option, a 
Pearson Product Moment correlation coefficient was 
calculated on the data. It was found that the resulting 
correlation (r = .01) was not statistically significant, t 
(13) 03. 
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A test of the relationship between field dependence 
and preference for the teacher-controlled linear option 
was conducted by utilizing a biserial correlation between 
the students' scores on the Group Embedded Figures Test 
and the percentage of teacher-controlled options that were 
selected. The standard error (.96) of the resulting 
correlation coefficient (r^ = .25) indicated that this 
relationship was not statistically significant. 
In order to test the hypothesis that there would be a 
significant negative relationship between the students' 
semester in college and preference for the 
teacher-controlled linear option, a Pearson Product Moment 
correlation coefficient was calculated. While the 
resulting coefficient of correlation was indeed negative 
(r = -.10), a t test indicated that this relationship was 
not significant, t. (13) = .36. 
It was hypothesized that there would be no difference 
between male and female preference for the 
teacher-controlled linear option. However, the resulting 
data indicated that the mean percent linear responses made 
by females was 60.00 whereas the mean for males was 
85.00. A t test for uncorrelated measures revealed that 
this difference was statistically significant, t (28) 
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2.21, £ <.05. In order to identify the specific response 
patterns that females employed, an analysis of variance 
and multiple comparison t tests were then conducted among 
each of the five options, using only the female data. The 
analysis of variance revealed a high F ratio (F=20, 
DF = 4,8 5 P<.05) and indicated that (as was the case with 
the total sample) females made more teacher-controlled 
responses than any one of the other options. The multiple 
comparison tests indicated that the frequency with which 
each of the other options was selected did not differ 
significantly. The average number of responses made to 
each of the five options for all females is indicated in 
table 2. 
Table 2. Mean responses made by females for each option. 
Planned Skip Ahead Go Back Skip Quest. Add Quest. 
X= 8.22 1.00 .88 2.22 . 55 
A comparison was then made between the average number of 
times each of the four student-controlled options was 
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selected by females versus the number of times each was 
selected by males. Multiple t tests indicated that there 
were no significant differences between male and fenuale 
selections of any of the student-controlled options except 
for the Skip Question option. It was found that the 
average number of. times the Skip Question response was 
selected by females (2.22) was significantly greater than 
the average number of times this response was selected by 
males (.58), t (13) = 1.83, p <[.05. The mean selection 
rate for each of these four student-controlled options is 
presented in table 3. 
Table 3. Male versus female mean responses tor each option. 
Skip Ahead_Go Back_Skip Que s t._Add Quest. 
X Males . 7 5 . 33 . 58 .08 
X Females 1.00 .88 2. 22 . 55 
An analysis of the distribution of options selected by 
all students revealed that students selected the 
teacher~contro11ed linear option (Planned) significantly 
more often than any of the other options available. Table 
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4 below presents the mean number of responses made for 
each of the five options. 
Table 4. Mean number of responses 
across all students. 
made for each option 
Planned Skip Ahead Go Back Skip Quest. Add Quest. 
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.90 .66 1 . 56 .36 
As can be seen from Table 4, while the mean number of 
responses to option one was substantially greater than 
those of the other options, the average number of 
responses made to each of the other options did not seem 
to differ to any wide degree. An analysis of variance 
indicated that the difference between these options was 
statistically significant: F (4, 145) = 61.49, £<.001. 
In order to more specifically locate the source of 
variance that accounted for this extremely large F ratio, 
multiple comparison tests were conducted among each of the 
five options presented. These comparisons (see table 5) 
indicated that the teacher-controlled option was selected 
significantly more often than each of the other options. 
found that there was a statistically Additionally, it was 
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significant difference between the number of times the 
"Add Questions" option and the number of times the "Skip 
questions" options were selected. With this exception, 
the multiple comparison tests indicated that there were no 
significant differences in the selection rates between any 
of the other five combinations of options. 
Table 5. Multiple Comparison t Tests Between All Options 
Comparison Between Options t (df) 
Planned and Skip Material 11. 70 (28) C. 001 
Planned and Go Back 12.05 (28) < . 001 
Planned and Skip Quest ions 10. 73 ( 28) < . 001 
Planned and Add Questions 12.50 (28) <.001 
Skip Material and Go Back . 35 (28) > . 05 
Skip Material and Skip Questions .97 (28) > . 05 
Skip Material and Add Questions . 72 (28) > .05 
Go Back and Skip Questions 1.32 (28) >.05 
Go Back and Add Questions . 44 (28) > . 05 
Skip Questions and Add Questions 1.76 (28) < . 05 
Findings on Achievement During Training 
The percent of errors made by each student during 
training were calculated with respect to the number of 
items answered during the computer-assisted instructional 
program. In order to determine the relationship between 
errors and field-dependence, a biserial correlation was 
computed on the data. It was found that with a standard 
error of .96, the resulting correlation (£ = .03) was not 
statistically significant. 
A Pearson Product Moment correlation coefficient was 
then calculated using the percent errors made during 
training and the age of the subjects. This correlation 
coefficient indicated a slightly negative but not 
significant relationship, = -.18, J: (13) = .65. 
Percent errors made during training were then examined 
in relation to sex. A point biserial correlation was 
conducted, yielding a correlation coefficient of .49, 
which was found not to be statistically significant, t 
(13) - 1.57. 
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The percent of errors made during computer-assisted 
instruction were then correlated with the percent of times 
the teacher-controlled linear option was selected. A 
Pearson Product Moment correlation revealed a non 
significant correlation coefficient, £ = .17, 1: (13) ■ .62. 
Findings on Achievement on Post-Test 
The relationship between the personal variables (age, 
sex, and cognitive style) and the subjects' performance on 
a follow up achievement test were then evaluated. In 
order to determine the relationship between age and 
post-test achievement, a Pearson Product Moment 
correlation was calculated. This produced a correlation 
coefficient (.r 51 .09) that was not statistically 
significant, t (13) = .32. 
A biserial correlation coefficient was then calculated 
for the degree of field dependence-independence (as 
measured by the Group Embedded Figures Test) and the 
subjects' achievement on the post-test. The standard 
error (.94) of the resulting correlation coefficient 
indicated that the relationship (t_ - .60) was not 
statistically significant. 
A point biserial correlation coefficient was then 
calculated for the variables sex and achievement on the 
post-test. The resulting coefficient (r = .06) was found 
not to be statistically significant, t (13) - .21. 
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With respect to achievement on the post-test and 
student preference for the teacher-controlled linear 
option, a Pearson Product Moment corrrelation revealed no 
significant relationship, £ = .07, £ (13) = .25. 
Next, a Pearson Product Moment correlation was 
computed between the percent of errors made during 
training and achievement on the post-test. Although, as 
would be expected, the resulting correlation was a 
negative one (r_ = -.28), this correlation was not 
statistically significant, t (13) * 1.00 
Additional Findings 
Since it was a statistically significant finding that 
females made substantially fewer teacher-controlled linear 
responses than males, additional tests were conducted on 
the data to determine if sex was interacting with any 
other personal variables measured. The question first 
asked was: Is there a difference between the number of 
semesters in college for males and females? The data 
indicated that the mean number of semesters in college for 
females was 3.22 while the mean number for males was 
3.44. A _t test for independent measures conducted on 
these means indicated that there were no statistically 
significant differences among sexes with respect to this 
variable, t^ (28) = .13. 
The next question asked was: Is there a difference in 
the ages of males and females sampled? Analysis of the 
data indicated that while the average female age (28.50) 
was slightly higher than that for males (27.25), the 
differences between these means were not large enough to 
be statistically significant, t (28) = .39. 
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The question of cognitive style was then considered 
with respect to sex. Females in this study scored an 
average of 8.16 in the GEFT while males scored an average 
of 10.91. This difference was not found to be 
statistically significant, t (28) = 1.48. 
Finally, the male scores were eliminated from the data 
pool and the primary hypothesis (the effects of external 
evaluation on preference for linear programming) was 
tested again. The results of a t^ test for correlated 
measures indicated, once again, no significant differences 
between female scores for students in the external 
evaluation condition (X = 55.33) versus those in the no 
evaluation condition (X = 65.77), t^ (8) = .55. 
DISCUSSION AND IMPLICATIONS 
With computers taking on an increasingly more popular 
status in education, it is apparent that there will exist 
a continuous need for analysis of the way students are 
interacting wijth these ever changing learning devices. 
While the cognitive outcome of the interactions is indeed 
a primary concern, it is also important that the non 
cognitive aspects of computer-assisted instruction be 
evaluated. With these two goals in mind, this research 
project was begun by asking if there were any differences 
in the manner in which different students use 
computer-assisted learning materials. This question 
originated from a concern over the appropriateness of CAI 
in meeting objectives in the affective domain. It was 
apparent that since computer-assisted instructional 
programs generally employ a very restrictive response 
structuring, cognitive goals are quite easily achieved. 
However, it seemed that an undesirable by-product of this 
rigid response structuring may be that since it forces 
students to acquiesce to the control of the programmer, it 
may, therefore, be secondarily reinforcing acquiescence in 
responding . 
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In the second level of the affective domain, 
Krathwhol, Bloom, and Masia (1964) used the term 
Acquiescence in Responding to describe the condition in 
which students demonstrate a passive compliance in 
interacting wivth the learning situation. They 
distinguished this from a condition called Willingness to 
Respond, in which students demonstrate behavior that 
indicates they are proceeding from their own choice. 
While the difference between these two terms appears 
somewhat subtle (since one might argue that there may be 
willingness in acquiescence), for practical purposes, the 
distinction can be viewed as one of reacting to the 
situation as opposed to initiating the situation. 
The Effects of External Evaluation 
An examination of various computer-assisted 
instructional programs, revealed that, with the exception 
of some of the simulations and network information 
sharing, the interactions between students and computers 
are primarily of a reactive nature. I began to wonder how 
students would respond if they were in a cognitively 
oriented learning situation that gave them the opportunity 
to select between a previously structured and a 
se1f-initiated course of action. This immediately brought 
to mind the notion that there are differences among 
students and that individual as well as external factors 
would probably be operating to influence their actions. 
It seemed clear that since fostering a willingness to 
respond was one of the instructional goals that I was 
pursuing, the personal and external factors that may 
inhibit such responding would have to be identified. 
Since students frequently show a high interest in 
finding out exactly what material they will be tested on, 
and seem to study differentially when this information is 
provided, it seemed reasonable to hypothesize that 
external evaluation would affect the learning strategies 
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that were employed during a computer-assisted learning 
situation. I thought that students would tend to 
acquiesce more under conditions of external evaluation 
than they would if they were not being evaluated. The 
results of the present study, however, showed this not to 
be the case. Students in both conditions demonstrated 
significantly more "acquiescence" responses than any of 
the other responses available. 
An analysis of the personal characteristics previously 
measured for these students could not explain this 
behavior. It was clear that neither sex, cognitive style, 
age, or semester in college were related to acquiescence 
under conditions of external evaluation. Therefore, in 
order to gain information on the possible reasons for this 
pattern of responding, a questionnaire (which focused on 
why students selected the teacher-controlled linear 
option) was developed and distributed to all students in 
the class. The questionnaire consisted of 15 items that 
dealt with specific reasons why the teacher-controlled 
linear option was selected so frequently. In addition to 
these items, there were five rating-scale type items that 
were used to assess the students' overall reactions to the 
computer-assisted instructional program and a final item 
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which asked students to indicate their own reasons why 
they selected the teacher-controlled option more often 
than the other choices (refer to appendix C for example). 
The results of the first fifteen items on this 
questionnaire revealed that students generally felt that 
since they understood the material that was being 
presented, or since things were going fine by choosing the 
teacher-controlled option, they did not want to select any 
of the other options. Other reasons that scored high on 
the rating scale (a mean score over 5.0 on the scale from 
0 to 10) indicated that students did not select the other 
options because they thought that they would miss 
something, they thought that they would not do as well on 
the exam, they thought that they would not learn as much 
by not following the preplanned option, and they feel more 
comfortable when they are given direction in learning. 
The last item in the survey, which asked students to 
write in their own reasons for not selecting the other 
options, provided additional information about the results 
obtained. An analysis of the reasons given revealed that 
there were basically two major catagories of reasons. 
Responses like, "I didn't want to miss any material that 
could have been important in class or on a test, and "I 
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felt that I understood the material," were given quite 
frequently. After grouping all of the responses into two 
categories which basically represented one of either of 
these two representative responses, I discovered that 11 
of the students were concerned with missing material that 
may have been important on a test, 13 of them were 
concerned with how much they understood, and the remaining 
6 gave various reasons that belonged to neither of these 
two groups. It became clear that while the type of 
responses made during the instructional program were 
surprisingly similar across all students, the reasons for 
making these responses varied according to two different 
concerns. It seemed that one group of students was 
primarily interested in external factors (i.e., what might 
be important for testing later on) , whereas the other 
group of students seemed to have internalized their 
reasons and were primarily interested in what they 
learned. 
In an explaination of the different motivational 
schemes that are present in various learning situations, 
Kibler and his associates (1974) use the terms delayed 
extrinsic and i mm e diate intrinsic to refer to the 
incentives which would accompany behaviors such as a 
concern for exams versus a need to learn something 
desirable. According to these authors, pointing out that 
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there are potential future rewards (like passing an exam) 
would help to develop a delayed extrins ica1ly motivated 
response scheme, whereas exposing students to potentially 
interesting activities (without evaluation) would tend to 
develop immediate intrinsic motivation. If this is true, 
it may be that for students in the external evaluation 
condition, the threat of the exam was responsible for 
developing a motivational scheme aimed at passing the 
exam, whereas for students in the no evaluation condition 
the motivational pattern was primarily aimed at more 
immediate and intrinsic factors. Thus, it may have been 
that although the external evaluation did not affect the 
type of responses that were being made, it could have been 
affecting the motives for making these responses. 
However, since the questionnaires were distributed and 
collected in an annonymous manner, there was no way of 
knowing whether the students who gave externalized reasons 
were in the external evaluation condition. Until further 
research can be conducted to clarify the connection 
between external evaluation and the development of 
specific motivational response schemes, it can only 
tentatively be assumed that the differences observed in 
this research were due to unidentified personal and 
environmental factors. 
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An additional item of interest along these lines is 
the relationship that may exist between the type of 
responses identified in this study and the concepts of 
locus of control. Rotter (1966) devised a way of 
measuring the degree to which students attribute 
responsibility of their learning activities to themselves 
or to external sources. He indicated that some students 
have a tendency to attribute responsibility for learning 
outcomes to an internal locus of control, and labeled such 
students internals. Other students, however, have a 
tendency to attribute responsibility to an external locus 
of control, and were labeled externals. Numerous 
investigators (see Ball, 1977) have related Rotter's 
measurements to other variables in learning and have 
reported significant differences between the two types. 
It would be of interest to discover if the students who 
chose the teacher-controlled responses because they were 
afraid of missing something would also score high as 
externals on Rotter's measuring scale. 
Evaluation of Strategies Employed_During CAI 
With respect to the type of responses students made 
during the computer-assisted instructional program, the 
data clearly indicated that the teacher-controlled linear 
option was selected more often than any of the other 
options available. It is interesting to note that in a 
study of high school students Beane (1962) found that when 
exposed to a linear and branching geometry program, 
although the branching program took significantly less 
time for students to complete, they later indicated 
through a survey that they preferred the linear option. 
The present research, while measuring preference in a 
substantially different manner, obtained the same 
results. Additionally, work conducted by Connolly and 
Sepe (1972) indicated that when asked to evaluate several 
characteristics of individualized instruction, students 
preferred all aspects of the individualized approach 
except having the responsibility for learning placed on 
them. In the majority of cases, students preferred the 
teacher-controlled over the learner-controlled options. 
Additionally, commenting specifically on community college 
students. Cross (1981) indicated that "while the community 
college adults in Roelf's (1975) study appeared generally 
self-confident and successful, they expressed a somewhat 
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surprising dependence in wanting the instructor to take 
primary responsibility for the direction of their learning 
activities." When given the option, students in many 
various situations tend to favor a more structured 
teacher-controlled learning situation. This is, of 
course, a most unfortunate state of affairs for educators 
who are interested in developing active, se1f-motivated, 
and independent learning behaviors on the parts of their 
students. It seems apparent that the effects of years of 
conditioning students to be passive receivers of 
information can not be undone merely by providing 
alternative opportunities. And, unfortunately the results 
of this study indicate that this may be true even when one 
uses a new and different delivery system such as CAI. It 
would appear that the side effects of pedagogy are long 
lasting and are neither subject nor strategy specific. If 
so, it would have to be concluded that the development of 
self-initiated responding can only take place after some 
form of reconditioning of previously acquired learning 
behaviors. 
With respect to the other significant finding 
concerning the strategies employed during the computer 
assisted instructional program, it was found that females 
selected significantly more student-controlled responses 
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than did males. If one examines the conceptual bases for 
explaining sexual differences, it is soon realized that 
the two prevailing perspectives include biological and 
social learning theories. However, since the research in 
each of these areas reveals inconsistent and much debated 
findings, it would be, at best, extremely difficult and 
most inconclusive to try to explain the results of this 
study by using either one of these two perspectives. As 
has been so aptly noted by Kogan (1978) , "The 
investigation of sex differences demands a high tolerance 
for ambiguity. A bewildering inconsistency of empirical 
findings across studies is the rule rather than the 
exception. The most reasonable inference that can be 
drawn from the array of empirical evidence available at 
the present time is that there are no systematic, overall 
sex differences on any cognitive dimension that has 
claimed the attention of psychologists." However, in the 
absence of a unifying conceptual basis, the observations 
that follow seem to be, at least, worth noting. 
There has been much research on the relationship 
between sex and cognitive style as measured by the 
field-independence variable (see Messick, et al 1978). 
The pattern that has emerged indicates that females tend 
to be more field-dependent than males. It has been 
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suggested (Witkin, 1954) that field-dependence is 
associated with passive, dependent behavior, and that 
field-dependent students generally prefer highly 
structured learning activities (Martin, 1976). Because 
the findings of the present reasearch indicate, however, 
that females had a tendency to make more independent 
responses, there is reason to conclude that these results 
are not due to the cognitive style variable, but rather, 
to some other differences that may exist between the male 
and females sampled. This interpretation is further 
supported by the fact that, although on the average 
females did tend to score higher in field-dependence than 
males, the difference between these means was not 
statistically significant. 
Another area of research that has implied differences 
between male and female functioning deals with the 
question of creativity (see Kogan in Messick et al. , 
1978). Since there are different viewpoints on exactly 
what creativity is, it would be difficult to indicate 
unequivocally that selecting the teacher-controlled 
response in this study represented a less creative 
response than selecting the student-controlled options. 
However, by accepting Torrance's (1966) operational 
description that creativity involves identifying 
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difficulty, searching for solutions, and making guesses, 
it would seem that the student-controlled options would 
provide for greater opportunity for creativity than the 
more restrictive teacher-controlled option. With this in 
mind, it would be logical to ask if females selecting the 
student-controlled options were indeed more creative than 
the males who did not. The answer to this question, of 
course, is well beyond any inferences that can be drawn 
from this research, and the relationship between 
creativity, sex, and responding during CAI will have to be 
referred to future study. 
Achievement During and After Training 
The number of correct and incorrect responses made 
during the computer-assisted instructional program was 
tallied for each student. The results indicated that 
these scores were not significantly different for students 
in either experimental condition or with respect to any of 
the personal variables measured. The number of incorrect 
responses made across all subjects ranged from zero to 
nine, with an average score of 4.03, and very little 
variablity (S.D. =2.39) among students. Such data suggest 
quite strongly that the computer-assisted instructional 
program was an extremely successful delivery system for 
cognitive learning. This notion was further supported by 
the fact that the average score across all students on the 
follow-up exam was 79.66. Considering the fact that 
students were not instructed to study for an exam on the 
evening that it was administered, and that, for many, two 
weeks had passed since the CAI program was used, the 
scores on the examination were considered extremely high. 
When one examines the structuring of the 
computer—assisted instructional program that was used, the 
success during training is not surprising. For most of 
the frames presented, the amount of material provided did 
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not exceed 50 words of text. In all but the first of 
these frames, only one concept was presented, and for each 
concept an example was provided. Immediately after the 
concept and examples were displayed, the students were 
required to answer at least two questions that dealt 
exclusively with the preceding frame. This stimulus, 
response, reinforcement pattern, together with the 
small-step presentation of information was probably 
responsible for the high success rate observed in 
achievement during CAI. Somewhat surprising, however, 
were the lasting effects of the program, as indicated in 
the high rate of retention demonstrated on the follow-up 
examination. Assuming that the amount of rehearsal of the 
information was minimal, since students were not expecting 
an exam on the evening it was given, one might reasonably 
predict a lower rate of retention than occurred, since the 
time between training and post-testing was quite long for 
some students. If it is indeed true that many students 
did not rehearse the material between the time of training 
and the time of testing, then the high degree of 
achievement in the post-test was probably also due to the 
effectiveness of the response structuring. It has to be 
concluded that the computer-assisted instructional program 
here employed was most effective for cognitive learning. 
Attitudes Toward_the CAI Program 
In an attempt to obtain information on students' 
attitudes toward the computer-assisted instruction 
experience, an attitude survey with an 11-point rating 
scale was developed and adminsitered to all students. The 
survey items were designed to measure students' 
perceptions regarding how easy it was to learn by using 
the CAI program, how much they thought they learned, 
whether they liked the computer program better than the 
audio tutorial programs that they had been utilizing 
during the course, and their overall impressions of the 
computer-assisted instructional program. 
The mean response (2.12) to the first of these items 
indicated that students felt that it was quite easy to 
learn the material that was presented by the 
computer-assisted instructional program. Since there was 
minimal variability (SD = 2.29) with respect to this 
response, it can be inferred that, even for the more 
academically disadvantaged students, the difficulty level 
of the program was not a significant problem. 
When asked how much students felt they learned from 
the computer-assisted instructional program, the responses 
79 
80 
were strongly positive. The average of 7.97 to this 
question revealed that, for the most part, students felt 
that the amount of learning that took place was 
significant, with most students answering 10 for that 
item. These data provided further support for the 
conclusion that small step size and the careful response 
structuring of the program resulted in a very effective 
cognitive learning experience for most students. 
Of particular interest in this survey was the finding 
that most students liked the computer-assisted 
instructional program better than the audio tutorial 
programs that they had been using throughout the course. 
These audio tutorial programs utilized 35mm slides and 
casette tape presentations to provide the material for 
various topics covered. Questions on the slide-tape 
presentation were answered in a student workbook that was 
incorporated as part of the learning package. The amount 
of material that was presented on the audio tape was 
delivered in small steps, and was not significantly 
different from that presented during CAI. The major 
differences between these two delivery systems were 
basically that in the audio tutorial approach, the 
students' answers to the questions were not reinforced, 
and the material was primarily auditory instead of 
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visual. While the present research was not designed to 
test the relative effectiveness of each of these 
approaches, the results obtained from previous exams 
during the semester tend to support the notion that the 
audio tutorial programs were at least as effective as the 
results on the CAI post-test indicated. This is apparent 
from the observation that the average score on the final 
exam in the course was 79.07 while the average score on 
the CAI post-test was 79.17. Thus, although student 
performance did not seem to be a significant factor in 
distinguishing audio tutorial from computer-assisted 
learning, student attitudes toward these two delivery 
systems did vary considerably. When questioned about 
these findings, students indicated that it was more 
difficult to listen to the tape presentations, since the 
tape had to be continuously rewound in order to allow for 
self-pacing. With the computer-assisted instructional 
program, the visual information stayed on the computer 
screen until the student indicated readiness to proceed. 
This difference, while probably not the only 
consideration, underscores the importance of self-pacing 
with students of varied ability levels, such as those 
typically found in community colleges. It is interesting 
that no student mentioned the immediate feedback and 
reinforcement characteristics of the computer-assisted 
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instructional program as being the reason why they 
preferred this delivery system to the audio tutorial 
approach. 
The results of the attitude survey indicated that 
students were quite pleased with their experience with 
computer-assisted instruction. They acquired a 
considerable amount of information, did so with little 
difficulty, and found visual presentation of information 
quite appropriate for meeting their self-pacing needs. 
These findings suggest that the next line of research 
should be designed to investigate what relationships may 
exist between preferences for visual versus auditory 
learning and other variables such as age, experience, and 
cognitive style. 
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Appendix A. Concepts and questions presented during CAI. 
Concept 1 
--Motivation and stress go together since stress comes 
about when our motivated goals are interfered with. 
Concept 2 
—Motives come from basically two sources, either drives 
or needs. 
Concept 3 
--Drives are really biological drives and they refer to 
things that our bodies need in order to stay alive. 
Things like hunger, thirst, sex, etc. 
Concept 4 
—Needs, unlike drives are learned. These are things that 
our society tells us are important. Things like a new 
car, money, a good job, etc., are examples of needs. 
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Concept 5 
--Stress can be caused by three things. These are: 
frustration* conflict, and pressure. 
Concept 6 
* 
—Frustrations are direct blockings of our goals. When 
something gets in our way and stands between us and 
getting the goals we want, that thing is called a 
frustration. An example of a frustration would be when 
your goal is to get into your car and you realize that you 
locked your keys inside. The locked door would be 
considered a frustration since it blocks you from reaching 
your gaol. 
Concept 7 
--Frustrations come from two sources, these are either 
internal or external sources. A frustration from an 
internal source is something like a physical handicap. A 
frustration from an external source is something that 
comes from outside the person like the locked door to the 
car. 
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Concept 8 
--Conflict comes about when two incompatable forces are 
present at the same time. 
Concept 9 
--There are three types of conflict: Approach-Approach 
conflict, Avoidance-Avoidance conflict, and 
Approach-Avoidance conflict. 
Concept 10 
--The Approach-Approach conflict is one in which you want 
to do two things at the same time, but this is not 
possible. An example is when you want to buy the blue 
dress but you also want to buy the red one, and you can 
not decide. 
Concept 11 
--The Approach-Avoidance conflict is one in which you want 
to do something and at the same time you do not want to do 
that thing. An example is when you want to study because 
you want a good grade in an exam but you also do not want 
to study because you want to go out with your friends. 
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Concept 12 
--The Avoidance-Avoidance conflict is one in which you do 
not want to do neither of two things, but you must do one 
of them. An example is in war when it is either kill or 
be killed and you want to do neither of these. 
Concept 13 
--Pressure refers to demands that others are making on you 
that keep you from reaching your goals. An example is 
when you want to study and your friend tells you that she 
needs to talk to you right away. 
Concept 14 
--There are basically two ways of adjusting to the stress 
that is brought about by frustrations, conflicts, and 
pressures. These two ways of adjusting are by using 
either defense mechanisms or by using problem solving 
behavior s. 
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Concept 15 
—Defense mechanisms do not solve problems they merely 
relieve stress and make the person feel better about 
things. Problem solving behaviors actually result in the 
person reaching his goal. Problem solving behaviors 
involve using methods like attack, withdrawal, and 
compromise in order to reach the goals. 
QUESTIONS 
Question 1 
--Motivation goes together with... 
a. desire 
b. stress 
c. wishes 
d. opinions 
Question 2 
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--When discussing stress, one roust also talk about... 
a. desire 
b. motiva tion 
c. opinion 
d. neuroses 
Question 3 
--Drives and goals bring about most of our motives. 
a. true 
b. false 
Question 4 
--Motives come from drives and... 
a. needs 
b. desires 
c. goals 
d. the ego 
Question 5 
--Dri ves are . . . 
a. learned . 
b. biological 
c. subconscious 
d. taught 
Question 6 
--Thirst and hunger are examples of. 
a. drives 
b. needs 
c. wishes 
d. motives 
Question 7 
—Needs are... 
a. learned 
b. biological 
c. subconscious 
d. taught 
Question 8 
--Desire for money is a... 
a. need 
b. drive 
c. wish 
d. motive 
Question 9 
—Frustration, conflict and pressures cause. 
a. motive s 
b. drives 
c. needs 
d. stress 
Question 10 
--Which of the following can cause stress? 
a. drives 
b. needs 
c. conflict 
d . motives 
Question 11 
--A blocking of a goal is called a... 
a. frustration 
b. pressure 
c. drive 
d. need 
Question 12 
—A frustration is a... 
a. pressure 
b. motive 
c. need 
d. blocking 
Question 13 
--Frustrations come from internal or external sources, 
a. true 
b. false 
Question 14 
--An external frustration is a.. 
a. broken arm 
b. sore throat 
c. locked door 
d. mot i ve 
Question 15 
--Two incompatable forces can bring about... 
a. mo tive s 
b. goals 
c. conflict 
d. anger 
Question 16 
--Conflict comes from two incompatable forces, 
a. true 
b. false 
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Question 17 
—There are four types of conflict that can cause stress. 
a. true 
b. false 
Question 18 
--Approach-Approach is one type of... 
a. stress 
b. motive 
c. conf1ic t 
d. goal 
Question 19 
--In the Approach-Approach conflict one wants... 
a. two things 
b. only three things 
c. nothing 
d. several things 
Question 20 
--Having two. incompatable goals is called... 
a. stress 
b. motives 
c. frustration 
d. Approach-Approach conflict 
Question 21 
--In the Approach-Avoidance conflict you want. 
a. two things 
b. nothing 
c. a goal 
d. a goal and don't want that goal 
Question 22 
--Wanting and not wanting a goal is called... 
a. Approach-Avoidance 
b. stress 
c. goal confusion 
d. ego pain 
Question 23 
- The Avoidance Avoidance conflict is when you want. 
a. two things 
b. nothing 
c. three thing's 
d. six things 
Question 24 
--Wanting niether of two things is ... 
a. an Approach-Approach conflict 
b. a frustration 
c. an Avoidance-Avoidance conflict 
d. an avoidance one 
Question 25 
--Demands that others make on you are... 
a. stress 
b. motives 
c. pressure 
d. roles 
Question 26 
--Pressures are really... 
a. goals 
b. roles 
c. motives 
d. demands 
Question 27 
--Defense mechanisms help us adjust to stress 
a. true 
b. false 
Question 28 
--There are three ways of adjusting to stress 
a. true 
b. false 
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Question 29 ' 
—Relieving stress without solving the problem is possible 
by using defense mechanisms. 
a. true 
v ^ 
b. false 
Question 30 
--Problem solving behaviors actually help relieve stress, 
a. true 
b. false 
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Appendix B. Post-test exam given to all students. 
1. What are the three factors responsible for creating 
stress in our everyday lives? 
a. conflicts, furstration, pressure 
b. conflicts, compromises, pressure 
c. conflicts, frustrations, avoidance 
d. interference, conflicts, pressures 
2. You plan to run in the Boston marathon. The morning of 
the race you stub your toe, it breaks and now you can't 
enter the race. We would call this... 
a. frustration caused by external sources 
b. frustration caused by pressure 
c. frustration caused by an internal source 
d. frustration caused by denial 
3. Deciding whether to go to a really good party or 
attending a concert where your favorite group is playing 
could create stress. This stress would be caused by... 
a. frustration 
b. pressure 
c. conflict 
d . demands 
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4. Stress occurs when... 
a. our desired goal is blocked 
b. we don't have a goal 
c. we withdraw from a problem 
d. we attack the problem 
5. Two incompatable forces can bring about... 
a. motive s 
b. goals 
c. conflict 
d. anger 
6. You must choose between death in the gas chamber or 
death by firing squad. What type of conflict is this? 
a. Approach-Approach 
b. Attend-Attend 
c. Approach-Avoidance 
d. Avoidance-Avoidance 
7. If a person needs to have a new sports car every year 
then this source is determined by... 
a. biological factors 
b. drives 
c. needs 
d. high achievement 
8. Motives come from drives and ... 
a. needs 
b. desires 
c. goals 
d. the ego 
9. Drives are... 
a. learned 
b. biological 
c. subconscious 
d . taught 
10. Needs are... 
a. learned 
b. biological 
c . subconscious 
d. taught 
11. Frustration, conflict and pressures cause. 
a. motive s 
b. drives 
c. needs 
d. stress 
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12. A blocking of our goal is called a ... 
a. frustration 
b. pressure 
c. drive 
d. need 
\ ^ 
13. Frustrations come from internal or external sources. 
a. true 
b. false 
14. Demands that others make on you are... 
a. stress 
b. motives 
c. pressures 
d. roles 
15. The defense mechanisms help us to adjust to stress, 
a. true 
b. false 
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Appendix C. Questionnaire given to all students. 
BELOW, PLEASE TELL ME HOW MUCH YOU AGREE OR DISAGREE WITH 
THE STATEMENTS BY PUTTING A CIRCLE AROUND THE NUMBER WHICH 
BEST DESCRIBES HOW YOU FEEL (0 = Fully Disagree, 
10 = Fully agree). 
I chose option number 1, "To go ahead another planned 
step" because I didn't realize that I could have selected 
the other options if I wanted to. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because it was first on the list. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I understood the material. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I thought I might miss something by not 
following the preplanned approach. 
0 1 2 3 4 5 6 7 8 910 
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I chose option number 1, "To go ahead another planned 
step" because I feel more comfortable when I am given 
direction in my learning activities. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I thought that whatever was planned was best 
for me. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I felt that I am not the best judge of how I 
should have proceeded. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I thought that the computer would know whats 
best for me to do next. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I thought that I would do better on an exam 
if I followed the preplanned method. 
0 1 2 3 4 5 6 7 8 910 
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I chose option number 1, "To go ahead another planned 
step" because the entire thing was new to me and I was not 
sure of what I was supposed to do. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I thought I would learn more if I followed 
the preplanned method. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I didn't think I had enough time to select 
any other option. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because I generally do not like to take charge of 
such things. 
0123456789 10 
I chose option number 1, "To go ahead another planned 
step" because things were going fine by choosing this 
option and I didn't want to change it. 
0123456789 10 
Ill 
I chose option number 1, "To go ahead another planned 
step" because I was probably afraid to try something else. 
01 2 3456789 10 
PLEASE RATE THE FOLLOWING ACCORDING TO THE OPTIONS LISTED 
I feel that learning the material on the computer was... 
0 1 2 3 4 5 6 7 8 9 10 
Extremely Easy Extremely Difficult 
I feel that I learned... 
0 1 2 3 4 5 6 7 8 9 10 
Very Little Quite A Lot 
I liked the computer program better than the audio 
tutorial slides and tapes. 
0 1 2 3 4 5 6 7 8 9 10 
Fully Disagree Fully Agree 
My overall impressions of the computer assisted learning 
program are... 
0 1 2 3 4 5 6 7 8 9 10 
Extremely Negative Extremely Positive 
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If I had another computer assisted learning program I 
would select different choices than the one(s) I did for 
the unit on stress. 
0123456789 10 
Fully Disagree Fully Agree 
Below, please indicate the reasons why you selected the 
first option "Go Ahead Another Planned Step" and why you 
did not select the other options when this was the case. 

